NMR properties of alginate microbeads.
Alginates are a family of unbranched polysaccharides with properties that vary widely depending on their composition. In the presence of multivalent cations (frequently Ca2+), alginates form a gel. Consequently, alginates have been used to encapsulate a variety of biological materials, including cells. In this study, we present NMR relaxation and diffusion data from alginate microbeads with similar size and properties to those used in the development of a bioartificial pancreas. Our data demonstrate that the transverse relaxation time (T2) of water within the gel depends on the guluronic acid content of the alginate, whereas the longitudinal relaxation time (T1) and the apparent diffusion coefficient of water do not. Our data further suggest that the diffusion of Ca2+ ions is hindered by the presence of a poly-L-lysine layer, a layer commonly added to provide mechanical support to the beads and immunoprotection to the encapsulated cells in the event of implantation. The impact of these data on our understanding of the role of alginate gels in the development of a bioartificial pancreas is discussed.